Inhibition of noxious stimulus-evoked pain behaviors and neuronal fos-like immunoreactivity in the spinal cord of the rat by supraspinal morphine.
In previous studies, we reported that supraspinally administered DAMGO, a mu-opioid agonist, produces a dose-related, naloxone-reversible inhibition of formalin-evoked pain behaviors and spinal cord Fos-like immunoreactivity (FLI) in the rat spinal cord. Although these results support the hypothesis that activation of supraspinal mu-opioid receptors produces antinociception by increasing the activity of bulbospinal inhibitory pathways, other studies suggest that supraspinal morphine decreases rather than increases descending inhibitory control. In the present study, we specifically examined the effect of intracerebroventricular (i.c.v.) injection of morphine in the rat. Supraspinal morphine produced a dose-related, naloxone-reversible inhibition of both formalin-evoked behaviors nd spinal cord FLI. Although the magnitude of the antinociception produced by i.c.v. morphine in the formalin test was significantly correlated with the numbers of FLI neurons in the spinal cord, the lowest dose of i.c.v. morphine tested (0.70 nmol) produced a significant reduction of FLI in the superficial laminae without producing behavioral antinociception, which is consistent with our hypothesis that noxious stimulus-evoked Fos expression in the superficial laminae is a poor predictor of the magnitude of pain behavior. These data support the hypothesis that the antinociceptive effects of supraspinally administered morphine result from an increase in descending inhibitory control.